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In this talk we study a boundary value problem in a two-dimensional infinite elastic strip with
a semi-infinite crack (cf. [7] in References).

By w = (uj)i=123 and o = (0yj)i =123 we denote the displacement vector and the stress
tensor, respectively. Let

Q= {(z1,22) ER?* |21 €R, —a < 12 < a} (a > 0)

be a strip in R?, representing a homogeneous isotropic elastic plate in the state of a plane strain.
Then, the linearized elasticity equations for a homogeneous isotropic material consist of the constitu-
tive law (Hooke’s law) and the equilibrium conditions without any body forces. On the boundaries

of the strip
00y ={(x1,a) |z1 € R} and 9I0_ = {(z1,—a) | x1 € R}

Neumann and Dirichlet boundary conditions are imposed, respectively. We denote by
I'={(z1,0) | —o0 <21 <0}

the crack in Q. On the crack we assume the free traction condition.
Then, our problem is to find w satisfying

oij;j =Au=0 in Q\T,
O';;I/j =0,V = 0 on I%,
u=0 on 0Q_,
oyvi=Tu=p on 0Q,.
Here and in what follows we use the summation convention. In the problem (P) p = (p1,p2)" is
a given vector of continuous functions on 92 and v = (v1,12)7 is the unit outward normal and

. (uA+ (A+mof  (A+p)0102 )
- A+ mohdy  pA+AN+wd3 )
A = 0+ 83,
T = (/\ + 2M)U181 + ,LLV262 /u/261 + Av109
- N ,LUJ1(92 ,uu161 + ()\ + 2,&)1/282 ’

where A and p are Lamé constants satisfying that shearing strain g > 0, modulus of compression
3\ 4 2u > 0, in which case it is easy to see that the operator A is elliptic. And I'* means both
sides of I'. Here for every z € I', o;;v; = afg (z)v;(xz) means the limit of af; (Z)vj(x) as 2 € Q\T
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tends to x € T’ along the normal v(z). The limit values o

+

;; and o may be different in general,

therefore o;; may have a jump on I'. At end-point of I' (i. e. (0,0) ) we assume

lim0 O'ijVj|xeFi\{(070)} =0

xr1—

We introduce the class I of functions u(z) with the properties (cf. [8]):

L. ueC'Q\T)NC?Q\T),
2. Vue CO@VT\{(0,0)}),
3. in the neighborhood of (0,0) there exist positive constant C' and € > —1 such that

| Vu(z) [<C |z ]° as z—0,

4. for every x € 004 there exists a uniform limit of Vzu(z) as £ € Q\ T tends to = € 004
along the normal v, .

Furthermore, the class U is defined by

U={u|u—0as |z |— oo}

and

Y ={f(x) € O™ | f(z) = O(|x [ ") as [z |00} (L<7).
The usage of the plane elastic single and double layer potentials reduces the problem (P) to

a system of singular integral equations. It is shown that this system is uniquely solvable in the
appropriate H 6 lder spaces by the Fredholm alternative (cf. [2, 10, 11]).

Theorem. The problem (P) has a unique solution u € K NU for any p € Cg’a(GQJr) with

any a € (0,1) and any v > 1.
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